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Abstract 
The transfer of technologies from other industries into a company’s product development can significantly increase its innovative strength. In 
order to successfully identify new technology suppliers and include them into a technology receiver’s product, an intermediary can support both 
sides in the transfer process. In this paper it is examined how technology transfer can be optimized with the focus on the interaction between an 
in-house intermediary and the research and development departments of an automobile manufacturer. Firstly, possible barriers and success 
factors for technology transfer are reviewed. In an expert survey semi-structured interviews and a questionnaire are combined in order to 
research the specific barriers and success factors for in-house intermediaries. In total 18 persons from three different points of view were 
involved: eight engineers from development departments (receiver), four in-house intermediaries and six transfer experts from outside the 
examined enterprise. In order to overcome transfer barriers, a process model guideline for alternative courses of action is derived based on best 
practices and success factors originated from the experience of the experts. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the International Scientific Committee of “24th CIRP Design Conference” in the person of 
the Conference Chairs Giovanni Moroni and Tullio Tolio. 
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1. Introduction 
With increasing product complexity and upcoming 
interdisciplinary technologies, more and more innovations 
depend on external knowledge from outside organization 
boundaries. With a new paradigm named “open innovation”, 
organizations are called to search for new external sources of 
innovative product ideas to include them into their innovation 
processes [1]. Particularly adaptation of technologies from 
other industries showed to be a promising attempt to increase 
innovative strength as seen in several case studies [2, 3]. This 
can be illustrated using the example of the development of 
Nike “Shox”. When Nike was seeking to enhance the shock 
absorption for sport shoes they found an innovative shock 
absorption technology in Formula One race cars and 
transferred it to the shoe. However, limited absorptive 
capacities can make it challenging to transfer external 
knowledge from outside through organization boundaries [4].  
Whilst generally in such transfer processes, technologies 
are transferred from suppliers to receivers, recently some 
companies additionally involve intermediaries. They can 
foster the transfer process by supporting both sides with 
compatible information, technical know-how or even project 
management activities, which are needed to successfully 
implement the technology in the environment of the receiver. 
 
 
Fig. 1. Major relations of an in-house intermediary in a transfer system 
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The focus of this paper is on the interaction between an in-
house intermediary and the research and development 
departments as technology receivers. The aim of research is 
an optimization of the transfer processes for new 
technologies. 
Therefore, literature on technology transfer processes, 
including intermediaries, is critically reviewed. In a case 
study analysis with an automobile manufacturer, specific 
barriers and success factors of a current process are 
investigated. Based on these findings, a process model 
guideline for future technology transfer is derived and major 
findings are collected for use in future cases. 
2. State of the art 
2.1. Product development processes 
Technology transfer takes place mainly in the early stages 
of product development. According to Muschik [5], the early 
stages can be defined as the time range between an initiation 
of an engineering project and a formulation of a first product 
specification. This product specification describes the to-be-
developed product through its main technical parameters, 
technologies and product components. The early stages are 
characterized by high degree of uncertainty [6, 7] and 
complexity [8]. In order to encounter this, a continuous 
reduction of uncertainty through an iterative course of actions 
for the information retrieval is recommended [9, 10]. The 
established process models such as VDI guidelines 2221 [11], 
2206 [12] or stage-gate processes according to Cooper [13] 
are marginally suitable for mapping of flexible processes [14, 
15].   
The product development should be rather understood as a 
sociotechnical system, which allows a continuous interaction 
between the system of objectives and the system of objects 
with the help of the operation system [16]. Based on this, the 
integrated product engineering model (iPeM) was developed 
[17], which is a framework for modeling flexible product 
development processes. The activities of the iPeM are divided 
into activities of product development and activities of 
problem solving. The latter appear iteratively in technical 
problem solving at every design stage and are described 
through the SPALTEN model (German: spalten = to split, to 
decompose), which decomposes the path to the solution of a 
problem into seven steps [18]: 
x situation analysis,  
x problem containment,  
x detection of alternative solutions,  
x selection of solutions,  
x analysis of consequences,  
x deciding and implementing,  
x recapitulation and learning. 
 
2.2. Transfer of technologies 
The discussion about technology transfer led to many 
definitions of this term [19, 20, 21]. In this work, technology 
transfer is understood as the planned and time-limited 
exchange process between at least two parties in order to 
purposefully transfer technological knowledge from a supplier 
to a receiver, which enables the economical solution of 
product- or process-related problems. The transferred 
technology moves vertically upward on the value-added-
chain; thus, technology supplier and receiver are in a 
customer-supplier relationship. Intermediaries can play a 
decisive role in the technology transfer process [21]. Their 
tasks range from information search to advanced technology 
foresight and communication, process and interface 
management.  
The intermediation of technologies between supplier and 
receiver can, however, be impeded by a number of barriers, 
which need to be overcome to successfully complete a 
technology transfer. According to Gemünden & Walter [22] 
four types of barriers can be distinguished, as can be seen in 
Fig. 2. 
 
 
Fig. 2. Types of technology transfer barriers [22] 
Barriers of “not knowing” emerge from information 
deficits on the part of one or several involved parties. The 
lack of knowledge of each other prevents a first contact, as 
one part does not know that the other part exists. Poor or 
unclear external presentations as well as cognitive perception 
difficulties lead, in contrast, to a lack of knowledge about 
each other and thus to misinterpretation of the characteristics 
of a technology or a possible transfer partner [21, 23, 24]  
The barriers of “not wanting” summarize barriers of 
missing trust or credibility, different attitudes or values and 
motivation barriers. The impact of these issues is often 
prejudices, fears and a status-quo mindset. Furthermore, 
personal antagonism has an important role, when insecurities 
and the fear of obsolescence of own skills lead to a reluctant 
behavior towards the transfer of technologies. The Not-
Invented-Here syndrome stands in an exemplary manner for 
the aversion of developers to accept and adopt new solutions, 
which are not developed in the own organization unit [21, 25].  
Barriers of being “not capable” include impediments 
based on incompetence or communication difficulties, which 
can originate from different professional specialization and 
different technical language. Moreover, deficits in the 
capability to adapt one’s skills to a new technology as well as 
organizational capacity and budget constraints belong to this 
type, as they inhibit necessary integration activities on the 
receiver’s side [21, 24, 26].  
As a last type, barriers of being “not allowed” contain 
innovation obstructing behavior of certain organizational 
functions at one party, e.g. the procurement department 
prohibits the release of purchase. In addition, inflexible and 
bureaucratic organization structures, legal reasons and the 
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endorsement of relevant supervisors are important elements in 
this group [21].  
In order to overcome these barriers many drivers of 
technology transfer are carved out in the literature [21, 27, 28, 
29]. They can be distinguished between hard and soft factors.  
Hard factors include properties of a technology, which 
affect its transferability, like novelty, complexity, transfer 
costs and maturity [26, 27, 29].  Walter furthermore states, 
that a clear definition of goals and provision of necessary 
resources will foster technology transfers in general [21]. 
Soft factors, in contrast, depend on human aspects, such as 
specific knowledge and interpersonal relationships. Thus, 
sympathy, mutual respect and trust improve the knowledge 
exchange and intensify cooperation [24, 26, 30]. Moreover, 
the similarity of the social and organizational culture affects 
the technology transfer. Similar rules of behavior, interests, 
moral concepts and mental attitudes towards collaboration 
increase the probability of success [26].  
Since most of the influenceable drivers depend on soft 
factors, it is crucial to put humans in the center when 
developing new methods and processes [31]. In technology 
transfer projects this can be achieved by including 
intermediaries. They can bridge mismatches of know-how and 
communication between technology suppliers and receivers 
by using their experience, specialized knowledge and 
interpersonal skills for the overall benefit of the transfer 
project [26].   
3. Research questions and methodology   
Considering the state of the art of product development, 
future processes will have to be designed more flexible and 
customizable to changing situations. For this reason, the iPeM 
has been introduced. Its structure contains universal activity 
description and dependencies, which allow for project specific 
adaption of the reference model. In the case of technology 
transfer, such structure can allow to adapt to specific barriers 
and provide adequate activities for overcoming these barriers. 
Literature to date also mostly focusses on activities carried out 
by technology suppliers and receivers, on the one hand, or 
external intermediaries from a third party, on the other. The 
role of an in-house intermediary at the receiver side is rarely 
researched, even though they can have a large impact on 
technology transfer projects. This is due to specific insights 
on structure about the technology customer and access to a 
valuable network within the company. While many possible 
barriers have already been researched, it is not clear which 
barriers are more relevant than others to the activities of in-
house intermediaries. A lack of knowledge can also be 
identified on the new possible activities arising to overcome 
transfer barriers. Thus, for this paper the following research 
questions have been identified: 
1. Which barriers can restrain technology transfer and 
which barriers are most relevant for an in-house 
intermediary? 
2. Which activities and success factors can help an in-
house intermediary to overcome these barriers 
towards a successful technology transfer? 
3. How does a technology transfer process have to be 
designed in order to be practicable and flexible for 
application to different projects including an in-
house intermediary? 
In order to provide answers to these questions, an in-depth 
case study analysis in cooperation with an automobile 
manufacturer is at the core of the research methodology, 
which is structured as described in the following. The state of 
the art on product development processes and possible 
barriers and success factors for technology transfer is 
reviewed. In order to research the specific relevance of 
barriers and success factors for in-house intermediaries, an 
expert survey is used. In this survey a questionnaire and semi-
structured interviews are combined. In total 18 persons with 
specific experience from past transfer projects are involved 
and contribute three different points of view:  
x eight engineers from research & development departments 
(RD) in their role as receivers,  
x four in-house intermediaries (II) and  
x six transfer experts from outside the examined enterprise 
(EX).  
 
With the help of the survey, 14 barriers are ranked in order 
of relevance, and adequate activities are derived for 
overcoming the barriers. On this basis, a process model 
guideline is developed. It offers alternative courses of action 
as a toolbox for individual project design, containing a 
collection of best practices for operational use. 
 
 
Fig. 3. Research methodology 
4. Findings 
4.1. Identification of relevant barriers  
On the basis of literature research, 32 different barriers 
have been identified and assigned to the types of the 
technology transfer barriers: “not knowing” (A), “not 
wanting” (B), being “not capable” (C) and being “not 
allowed” (D). With the help of a questionnaire, 18 
interviewees were asked to evaluate the relevance and 
occurrence of the barriers on a scale from 0 (not relevant / not 
occurring) to 6 (most relevant / occurring often). Based on the 
488   Albert Albers et al. /  Procedia CIRP  21 ( 2014 )  485 – 490 
489 Albert Albers et al. /  Procedia CIRP  21 ( 2014 )  485 – 490 
[EX1, EX2]. Experience showed, that is it crucial that there is 
a special contact person on receiver’s side, who has the 
capacity to intensively collaborate with the intermediary to 
solve emerging problems as soon as possible [RD1-3-5-7-8, 
EX1]. 
The technical advantage of the new technology is not 
evident & the economic advantage of a solution using the new 
technology is not evident.   
The interviews and questionnaires showed that a new 
technology must have clear technical advantages, but at the 
same time the costs of the new solution should be 
economically acceptable. RD3 summarizes this argument to: 
“if the advantage of the technology, technical or financial, is 
not clearly evident, then you shouldn’t approach it. It’s a KO 
criterion.” Past projects at the studied intermediary showed, 
however, that it is often very difficult to find convincing 
values for all relevant technical or economic parameters. 
Especially in the case of very new technologies, which are 
still object of research not all relevant figures can be obtained 
by the intermediary in its role as technology scout. If the 
receiver then has the feeling that he gets an incomplete picture 
presented by the intermediary, he will barely agree to a 
technology transfer [II3, RD8] 
The better a technology can be quantified and the better a 
coherent picture of a solution can be generated for the 
receiver, the more certain the standing of the supplier and 
intermediary and their trustworthiness are. Thus, an 
intermediary should present existing risks regarding 
performance, compatibility and adaptability. Statements to 
technology maturity and application examples should be 
given, as close-to-production developers want to avoid as 
much uncertainties as possible [RD4, RD6, EX6]. If costs are 
hard to assess for an in-house intermediary, he should use 
specialized functions of the company the get support in this 
field, in particular from procurement departments [II1, II2]. 
Besides the functional level, the intermediary has to show 
persuasive power, assertiveness and communicative skills to 
inspire on an emotional level – just like the properties of a 
good salesperson. The intermediary must create a positive 
attitude towards the new solution at the receiver, as 
“enthusiasm in general, and also capability of motivation, are 
well suited to advance a transfer topic.” [RD8] 
5. Conclusion and outlook 
In order to overcome transfer barriers, a guideline process 
for alternative courses of action is derived from the survey. As 
a toolbox, it contains a collection of best practices based on 
the success factors originated from the experience of the 
interviewees. They include among others recommendations 
for coping with the NIH syndrome or for analyzing the needs 
and strategies of development departments. The process 
guideline, shown in fig 4, is based on the SPALTEN model to 
determine and analyze barriers and project conditions in order 
to find and implement appropriate solutions. On the basis of 
the aims and requirements of the transfer project, in the 
situation analysis the important criteria for the success of the 
project are determined at first. Subsequently, the necessary 
data is gathered according to these criteria. All data and 
information is then to be structured during problem 
containment in order to specify the fulfillment of the criteria 
and thus systematically support the uncovering of barriers that 
have to be expected.  In the next step, promising alternative 
solutions and measures can be generated, which match the 
identified barriers. Hereby, a list of possible courses of action 
for every criterion is created. The single activities for a course 
of action are detailed by a checklist based on recorded 
empirical experiences from past projects and can be 
continuously extended and improved. Once the specific 
barriers and possible courses of action are certain, the 
probably most suitable solutions can be narrowed down by a 
selection of solutions. These are now subsequently 
investigated during the analysis of consequences by assembly 
in the process construction kit. This eases the recognition of 
dependencies or exclusions of single measures, so that 
iterations can be carried out, if necessary. Once a possible 
solution path is found, the intermediary can start ultimately 
deciding and implementing the selected measures. As a last 
step, a recapitulation helps to record and save the experiences 
during the steps, which will be incorporated in the next 
iteration of the process and will help to further improve it. 
This way the lessons learned from current projects are 
conserved for the future. 
 
Fig. 4. Technology transfer process guideline according to SPALTEN 
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During a transfer project, the described procedure can be 
used for different transfer activities and thus helps to identify 
crosslinks and dependencies between these activities. 
Moreover, in every transfer activity the process can have 
several iterations, depending on changing conditions and 
unforeseeable new situations.  Thereby, the process guideline 
helps the decision-making intermediary to keep an overview 
over conditions, risks and possible paths to success. 
The guideline shows to be practicable and flexible in real 
technology transfer projects by an automobile manufacturer. 
Since the developed toolbox is regularly used by the 
manufacturers’ in-house intermediaries to design future 
transfer processes, it is going to be further validated, and new 
findings are going to be generated. Based on the feedback of 
the in-house intermediaries, an optimization of the efficiency 
and flexibility of the toolbox will be presented in a further 
work. 
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